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Abstract of the contribution: This contribution proposes several updates to solution 46.
Background
The contribution intends to remove the AF rule in solution 46. The allowed delay time window can be derived as the following ways:

1)  The allowed delay time window is common for all delay tolerant PDU Sessions.

2)  The allowed delay time window is specific for each delay tolerant PDU Session.
The allowed delay time window can be pre-configured in the PCF, the SMF obtain the allowed delay time window for each delay tolerant PDU Session. Then the following editor’s nodes are removed.
Editor's Note:  The way how the SMF identifies the AF in this case is FFS.

Editor's Note:  Security issues need to be considered for a direct interaction between SMF and AF. Indirect interaction need to be detailed.

In current step 7, it is stated that it is based on UE implementation or radio signal quality thresholds configured in the UE via OMA DM to determine whether the coverage is good or bad. Therefore, the editor’s note can be removed.
Editor's Note: It is FFS how the UE can predict whether the coverage is likely to improve or degrade during the delayed time window, e.g. if the UE is close to a coverage hole.
Proposal

It is proposed to include the following changes in TR 23.724.
* * * Start of change * * * 

6.46
Solution 46: Network controlled UL data transmission delay

6.46.1
Introduction
UE transmitting power is sensitive to the link quality, for example, the transmitting power under -100dBm coverage is about 100 times than the power under -80dBm. In the current mechanisms, when uplink data arrives, the UE will attempt to transmit the data in any coverage condition, e.g. in weak coverage, or in enhanced coverage. When in weak coverage, UE will transmit the data with maximum TX power, and maybe try many times; when in enhanced coverage, UE will repeat tens of re-transmission, all of which consume greatly UE power.

For some IoT applications that do not require urgent transmission; these applications are very tolerant with transmission delay, e.g. daily routine data report, etc. This solution allows the UE to choose a time with better coverage to transmit uplink data under the tolerant time for more power saving purpose.

The maximum delayed time the UE reports the monitored data can be pre-configured in the PCF or in UE subscription information. For example, UE is configured to report daily routine data to the AF at 8:00 am each day, and this routine data may contain the data of 24hour (from 8:00 am to 8:00 am). If one hour delayed time is configured to one delay tolerant PDU Session, the external application entity knows the UE may not report the data at 8:00 am and may report at 9:00 pm.
6.46.2
Functional Description

This clause describes the solution for uplink data. In this solution, the network authorizes the UE to delay the uplink data transmission within the configured delay tolerant window. UE can find a better coverage during the authorized delay tolerant window, when there is uplink data to be transmitted. Some assumptions and requirements are made.

1)
The services characteristic can be subscribed, and the AMF/SMF can obtain the subscribed service characteristic information.

2)
The mechanism to establish PDU Session and data transmission depends on the solution defined in other key issues.
3) The maximum delayed time the UE reports the monitored data can be pre-configured in the PCF or in UE subscription information.

6.46.3
Support of EPC interworking
Not applicable since there is no corresponding mechanism specified in EPC.

6.46.4
Procedures

This clause describes high-level procedures and information flows for the solution.
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Figure 6.46.4-1: Delay UL transmission for MO case
1.
UE initiates PDU Session Establishment Request, indicating to the SMF that UE is requesting delayed transmission and the UE intends to transmit data to in this PDU Session.

2.
After receiving the request, the AMF selects the SMF and sends Nsmf_PDUSession_CreateSMContext Request to SMF (with delayed transmission indication and AF identity) based on the DNN, S-NSSAI, etc.
3.
SMF verifies in the UE subscription information the validity of the UE request.

4.
Optionally, SMF can obtain the allowed delay time window from the PCF for the delay tolerant PDU Session the UE requests. Or SMF can obtain the allowed delay time window based on UE subscription information.



5-6.
The SMF accepts the PDU Session to the UE with the delay time window.

NOTE:
The delayed time window can also be configured in the UE.
7.
When UL data belonging to the PDU Session arrives from the application, UE can choose to wait for a better coverage to send UL data within the delay time window. It can be based on UE implementation or radio signal quality thresholds configured in the UE via device management, to determine whether the coverage is really bad. Or, the operator may configure the UE with lower signal quality thresholds so that the UE employs the transmission delay behavior only when the current radio coverage is really bad or the worst coverage (e.g. the UE is close to cell borders or coverage hole).



6.46.5
Impacts on existing entities and interfaces


-
UE, AMF and SMF to support the new function to establish a delay tolerant PDU Session.

-
Delay tolerant indication needs to be added in PDU Session Establishment Request.

-
The delay time window is optionally added in PDU Session Establishment Accept.
6.46.6
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
* * * End of changes * * * 

3GPP

SA WG2 TD


UE
AMF
RAN
UDM/PCF

1. PDU Session Establishment Request (with delay transmission request)
6. PDU Session Establishment Accept (with delay time window)
7. When UL data arrives, UE choses the better coverage to send UL data within the delay time window.
3. SMF obtains UE service subscription info.

4. Delay time window fetch
SMF/UPF

2. Nsmf_PDUSession_CreateSMContext Request (with delay transmission request)
5. Namf_Communication_N1N2MessageTransfer (with delay time window)



